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(S) A respiration-signalling device. 



(57) In a first embodiment, the device (10) is in the 
form of a face mask (12) for affixing to the face 
of a patient (16) to monitor the patient's respi- 
ration. It is self-powered and self-contained so 
that such respiration can be monitored all the 
while the patient (16) is being transported. It 
incorporates light-emitting diodes (22, 24) 
which are illuminated, sequentially, to evidence 
regular breathing. When the patient (16) stops 
breathing, the diodes (22, 24) do not illuminate, 
and an audible alarm is sounded to make medi- 
cal personnel immediately aware of the brea- 
thing cessation. 
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This invention pertains to respiration monitoring 
and/or detecting devices, and in particular to a novel 
respiration-signalling device. 

In the prior art there obtain respiration monitoring 
devices which are used with a bed-ridden patient to 
insure that the patient is manifesting normal brea- 
thing. However, what has been a long-sought need is 
a monitoring device which can signal respiration of a 
patient during transportation from an operating room 
to a recovery room; i.e., a portable, patient-worn res- 
piration-signalling device for monitoring the patient's 
breathing. 

Additionally, there is a need for a respiration-sig- 
nalling device which can efficiently detect airflow in 
the trachea to positively locate the trachea for guiding 
an intubation tube for anesthesia. 

It is an object of this invention to set forth a res- 
piration-signalling device which can meet the 
aforesaid needs. 

The present invention provides a respiration-sig- 
nalling device, comprising: 
a housing; wherein 

said housing confines therewith in a thermistor, 
and comprises means for conducting a patient's bre- 
athing across said thermistor, 

said housing further confines therewithin (a) a 
battery, and (b) means coupling said thermistor to 
said battery for causing said battery to heat said ther- 
mistor to a stable temperature which is higher than the 
temperature of such patient's inhaled and exhaled 
breath; and 

said thermistor comprises means responsive 
to a conduct of such patient's breathing thereacross 
to cause (a) a cooling of said thermistor, and (b) an 
increase in electrical resistance of said thermistor 
and further including 

means also confined within said housing, and 
coupled to said thermistor, responsive to an increase 
in electrical resistance of said thermistor for providing 
a sensory indication of such patient's breathing per- 
formance. 

The present invention also provides a respiration- 
signalling device, comprising: 

a housing; wherein 

said housing comprises a face mask; 

said face mask comprises (a) means for 
enclosing therewithin both the nasal and oral brea- 
thing passages of a patient, and (b) an electrical-cir- 
cuitry enclosure; 

said enclosure confines therewithin a pair of 
thermistors which are disposed to accommodate a 
conduct of a patient's breathing thereacross; 

said enclosure further confines therewithin (a) 
a battery, and (b) means coupling said thermistors to 
said battery for heating of said thermistors to a stable 
temperature which is higher than the temperature of 
such patient's inhaled and exhaled breath; 

one thermistor of said pair thereof comprises 



means responsive to a conduct of such patient's 
exhaled breath thereacross to cause (a) a cooling of 
said one thermistor, and (b) an increase in electrical 
resistance of said one thermistor; 

5 the other thermistor of said pair thereof com- 

prises means responsive to a conduct of such 
patient's inhaled breath thereacross to cause (a) a 
cooling of said other thermistor, and (b) an increase 
in electrical resistance of said other thermistor; and 

10 further including 

means also confined within said enclosure, 
and coupled to said thermistors, responsive to an 
increase in electrical resistance of said thermistors for 
providing a sensory indication of such patient's brea- 

15 thing performance. 

The present invention also provides a respiration- 
signalling device comprising a housing; means coup- 
led to said housing for admitting breath into said 
housing and discharging breath out of said housing; 

20 a sensory component coupled to said housing, and 
electrically-operative, for signalling respiration; elec- 
trically-operative means, coupled to said component, 
and responsive to respiration for operating said com- 
ponent; and a source of electrical potential coupled to 

25 said component-operating means for effecting oper- 
ation thereof. 

In one embodiment of the invention, said housing 
comprises a face mask; said mask has means for 
admitting breath thereinto and for discharging breath 

30 out thereof; said means comprises a thermistor; and 
said sensory component comprises a light-emitting 
diode. 

Said sensory component may comprise an aud- 
ible alarm. 

35 Said electrically-operative means may comprise 
a thermistor, an amplifier coupled to said thermistor 
for enhancing an electrical output of said thermistor, 
said sensory component comprising a light-emitting 
diode; wherein said diode is coupled to said amplifier. 

40 The device may further include means interposed 
between said diode and said amplifier for controlling 
an electrical input to said diode. The controlling 
means may comprise a signal comparator. 

The device may further include timing means, 

45 interposed between said alarm and said component- 
operating means, for controlling operation of said 
alarm. 

Said housing may comprise a hand grip and may 
further include an elongate probe; wherein said probe 

so has means formed in an end thereof for conducting air 
flow therethrough; and said component-operating 
means is confined within said end of said probe. Said 
sensory component may comprise means for produc- 
ing an audible frequency. Said sensory component 

55 may comprise means for producing visual, pulsed 
indications of respiration. 

The present invention still further provides a res- 
piration-signalling device comprising a face mask; 
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means for admitting breath into, and for discharging 
breath out of, said mask; first and second sensory 
components, coupled to said housing and electrically- 
operative, for signalling inspiration and expiration, re- 
spectively; first and second electrically-operative 
means, coupled to said first and second components, 
respectively, for operating said components; and a 
source of electrical potential coupled to both said first 
and second component-operating means for effecting 
operation thereof. 

Said first and second temperature-sensitive 
means may comprise thermistors; and said first and 
second sensory components may comprise light-emi- 
tting diodes. 

Further aspects of this invention, as well as the 
novel features thereof, will become more apparent by 
reference to the following description, taken in con- 
junction with the accompanying figures, in which: 

Figure 1 is a perspective illustration of a first 

embodiment of the invention which taxes the form 

of a face mask; 

Figure 2 is a depiction of the face mask of Figure 
1 in place on a patient during transport of the 
patient from surgery, or the like, to a recovery 
room; 

Figure 3 is a block diagram of the circuitry of the 
first embodiment of the invention; 
Figure 4 is a perspective illustration of a second 
embodiment of the invention which takes the form 
of a trachea-locating handled probe; 
Figure 4a is a fragmentary view, considerably 
enlarged, of the end of the probe to show the air 
passages formed therein; 
Figure 5 is an illustration of the second embodi- 
ment of the invention set upon a battery charger 
when not in use; 

Figure 6 is a block diagram of the circuitry of the 
second embodiment of the invention; 
Figure 7 is a perspective depiction of an embodi- 
ment of the novel respiration-signalling device for 
use with standard anesthesia equipment; and 
Figure 8 depicts the embodiment of Figure 7 in 
association with an intubation tube and anes- 
thesia and oxygen tubes. 
As shown in Figures 1 - 3, the first embodiment 
of the respiration-signalling device 10 comprises a 
face mask 12 having straps 14 for affixing thereof to 
the face of a patient 16. The mask 12 has a circuitry 
enclosure 18 for housing therewithin electrical com- 
ponents of the device. Enclosure 18 has a pair of len- 
ses 20 behind which are light-emitting diodes 22 and 
24 for evidencing normal breathing, as will be exp- 
lained in the ensuing text Too, the enclosure 18 has 
a louver 26 set over a buzzer 28 (therein) which will 
signal the cessation of breathing. At an end of the 
enclosure 18, supported on projecting lobes 30, are a 
pair of respiration openings 32, the latter having 
screens 34 fixed thereon. 



The enclosure 18 contains a battery 16 which pro- 
vides the electrical power for the device 10. An inspi- 
ration or inhale sensor 38, and an expiration or exhale 
sensor 40, each comprising a thermistor are coupled 

5 to the battery 36. The thermistor sensors 38 and 40 
are heated to a stable level by current flowing through 
resistors 42 interposed between the sensors and the 
battery 36. Sensors 38 and 40 are independently 
coupled to voltage amplifiers 44 and 46. The latter, 

w sequentially, are coupled to signal comparators 48 
and 50. A threshold or reference level of potential is 
supplied to the comparators 48 and 50 by a common 
connection 52 via a potentiometer 54 which is coupled 
to the battery 36. Consequently, differential signals 

15 illuminate the diodes 22 and 24. Sensors 38 and 40 
are heated, to achieve the aforesaid stable level, to a 
temperature above that of the patient's ingested and 
exhaled breath, and are disposed, within the mask 12, 
for the passage of the patient's breathing thereacross. 

20 Sensor 38 is cooled, then, by the inhaled air, and sen- 
sor 40 is cooled by the exhaled air or breath. As a 
result, all the while that the patient is being transpor- 
ted, and experiencing normal breathing, the diodes 22 
and 24 illuminate in proper sequence. The poten- 

25 tiometer 54 accommodates for the adjustment of the 
device 10 for heavy or shallow breathing. Of course, 
if there is a cessation of breathing, the diodes will fail 
to illuminate, and the buzzer 28 will sound to alert 
medical personnel to institute remedial action. 

30 The buzzer 28 is activated by a timer 56 which 
receives signal outputs from lines 58 and 60, respect- 
ively, joined to diodes 22 and 24. The timer 56 moni- 
tors the breathing cycle as well, and has a pre-set 
response time, for example: five seconds. Hence, if 

35 either output, from lines 58 and 60, is absent for over 
five seconds, the timer 56 will operate to power the 
buzzer 28 and/or a communications interface 62 for 
signalling an external alarm device such as may be 
located in a nurses station, for instance. 

40 An alternate embodiment 64 of a respiration-sig- 
nalling device, depicted in Figures 4, 4a, 5 and 6, ser- 
ves as a tracheal locating device. It comprises a 
handle 66 in which are confined the operating circuitry 
components. A projecting end 68 latchingly receives 

45 a tubular probe 70. One probe 70 is shown latched to 
the handle 66, and another is shown in isolation for 
purposes of clarity of perception. The remote end 72 
of the probe 70 has a void 74 formed therein and a 
plurality of air guides 76 which define narrowed, ven- 

50 turi-like trackways 78 for inducing acceleration of res- 
piration therethrough. Confined within the end 72 is a 
thermistor-sensor 38'. Electrical lines confined within 
the probe 70 couple the sensor 38' to the components 
within the handle 66. The handle end 68 has a socket 

55 80 which receives an earphone 82 which may be used 
by a medical attendant Carried atop the end 68 are 
an on/off switch 84, a low battery lamp 86, a light-emi- 
tting diode lens 88, a "ready" lamp 90, and a pair of 
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speakers 92. 

In use, the probe 70 is inserted through an intu- 
bation tube, and then into the mouth of the patient, 
and down into the trachea. It locates the trachea by 
sensing the gross airflow there and, consequently, 
provides for locating the intubation tube correctly 
thereat. Upon the probe 70 locating the trachea, the 
intubation tube is advanced thereto, and the probe 70 
is then withdrawn (whereupon standard anesthesia 
equipment may be coupled to the intubation tube). 

The handle-confined circuitry of Figure 6 com- 
prises another battery 36' which supplies current to 
the probe-carried thermistor-sensor 38'. The sensor 
38' is coupled to another amplifier 44'. In this embo- 
diment 64, what is provided is a signal frequency rep- 
resentative of the breathing or air flow into and out of 
the trachea. The sensor 38' provides a signal which 
varies with the air flow to the amplifier 44', which 
avoids saturation from heavy airflow, and, in turn, the 
signal is conducted to a pair of voltage-controlled 
oscillators 94 and 96. Oscillator 94 is coupled to a 
speaker amplifier 98. The latter supplies a signal, 
which increases in frequency with increasing airflow - 
indicative of a closure of the probe 70 onto the location 
of the trachea - to the speakers 92 and/or the ear- 
phone 82. The oscillator 96 supplies a same signal, 
which also increases in frequency with increasing 
airflow, to a light-emitting diode 100 (within lens 88). 
Oscillator 94 is configured to deliver an audio fre- 
quency, whereas oscillator 96 is configured to provide 
signal pulses within a range of zero to 25 pulses per 
second for visual perception. A further monitoring ele- 
ment, meter 102 having a reciprocating component 
104 therewithin, is also coupled to the output of 
amplifier 44'. The component 104 is translatable 
within the meter 102 to track, and represent, the 
airflow in the trachea of the patient 16, 

Embodiment 64 can be set into a battery 
recharger 106, as shown in Figure 5, when not in use. 
The handle 66 has contactors (not shown) for engage- 
ment with receptors within the recharger 1 06, and the 
latter has a line cord 108, for attachment thereof to a 
source of voltage. 

A further, alternative embodiment 110 of the 
invention is configured for incorporation with standard 
anesthesia equipment to constantly monitor a 
patient's respiration. The same is shown in Figure 7, 
and in Figure 8 in association with an intubation tube 
and anesthesia and oxygen tubes. Embodiment 110 
comprises a housing 1 12 which confines the relevant 
circuitry to operate inhale and exhale light-emitting 
diodes 1 14 and 1 16, a battery 1 18 as a power source, 
as well as a low battery indicator 120. A collar 122 at 
one end receives an end of an intubation tube 124, 
and another collar 126 at the opposite end receives 
the Y-connector 128 of anesthesia and oxygen tubes. 
The housing 112 has a socket connection 130 which 
may be used for the attachment of an optional visual 



display unit 132. The operation of this embodiment 
110 is identical to that of the embodiment 10 of Fig- 
ures 1 - 3; only the housing 112 differs from the 
enclosure 18 of the first embodiment 

5 While the invention has been described in con- 

nection with specific embodiments thereof it is to be 
clearly understood that this is done only by way of 
example and not as a limitation to the scope of the 
invention as set forth in the objects thereof and in the 

w appended claims. 



Claims 

15 1. A respiration-signalling device, comprising: 
a housing; wherein 

said housing confines therewithin a ther- 
mistor, and comprises means for conducting a 
patient's breathing across said thermistor; 

20 said housing further confines therewithin 

(a) a battery, and (b) means coupling said ther- 
mistor to said battery for causing said battery to 
heat said thermistor to a stable temperature 
which is higher than the temperature of such 

25 patient's inhaled and exhaled breath; and 

said thermistor comprises means respon- 
sive to a conduct of such patient's breathing 
thereacross to cause (a) a cooling of said thermis- 
tor, and (b) an increase in electrical resistance of 

30 said thermistor, and further including 

means also confined within said housing, 
and coupled to said thermistor, responsive to an 
increase in electrical resistance of said thermistor 
for providing a sensory indication of such 

35 patient's breathing performance. 

2. A respiration-signalling device, comprising: 
a housing; wherein 
said housing comprises a face mask; 
40 said face mask comprises (a) means for 

enclosing therewithin both the nasal and oral bre- 
athing passages of a patient, and (b) an electrical- 
circuitry enclosure; 

said enclosure confines therewithin a pair 
45 of thermistors which are disposed to accommo- 
date a conduct of a patient's breathing thereac- 
ross; 

said enclosure further confines therewithin 
(a) a battery, and (b) means coupling said ther- 

so mistors to said battery for heating of said thermis- 
tors to a stable temperature which is higher than 
the temperature of such patient's inhaled and 
exhaled breath; 

one thermistor of said pair thereof com- 

55 prises means responsive to a conduct of such 

patient's exhaled breath thereacross to cause (a) 
a cooling of said one thermistor, and (b) an 
increase in electrical resistance of said one ther- 
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mis tor; 

the other thermistor of said pair thereof 
comprises means responsive to a conduct of 
such patient's inhaled breath thereacross to 
cause (a) a cooling of said other thermistor, and 5 
(b) an increase in electrical resistance of said 
other thermistor; and further including 

means also confined within said enclos- 
ure, and coupled to said thermistors, responsive 
to an increase in electrical resistance of said ther- 10 
mistors for providing a sensory indication of such 
patienfs breathing performance. 

3. A respiration-signalling device, according to 
claim 1 or claim 2, wherein: 15 

said sensory-indication means comprises 
a pair of light-emitting diodes. 

4. A respiration-signalling device, according to any 

one of the preceding claims, wherein: 20 

said sensory-indication means comprises 
means for producing an audible signal. 

5. A respiration-signalling device, according to any 

one of the preceding claims, wherein: 25 

said sensory-indication means comprises, 
further, means coupled to said thermistors for 
enhancing an electrical output of said thermis- 
tors. 

30 

6. A respiration-signalling device, according to 
claim 3, further including: 

voltage amplifiers interposed between 
said diodes and said thermistors. 

35 

7. A respiration-signalling device, according to 
claim 6, further including: 

signal comparators interposed between 
said voltage amplifiers and said diodes. 

40 

8. A respiration-signalling device, according to 
claim 4, wherein: 

said audible-signal producing means com- 
prises a buzzer. 

45 

9. A respiration-signalling device, according to 
claim 8, further including: 

timing means, interposed between said 
buzzer and said thermistors, for controlling oper- 
ation of said buzzer. 50 

10. A respiration-signalling device, according to 
claim 1 , wherein: 

said housing comprises (a) a handle, and 
(b) an elongate probe; 55 

said thermistor is confined in an end of 
said probe; and 

said breathing-conducting means com- 



prises a void formed in said end of said probe. 

11. A respsiration-signalling device, according to 
claim 1, further including: 

a voltage-controlled oscillator interposed 
between said thermistor and said sensory-indi- 
cation means. 

12. A respiration-signalling device, according to 
claim 11, wherein: 

said sensory-indication means comprises 
a light-emitting diode; and further including 

a voltage amplifier interposed between 
said oscillator and said thermistor. 

13. A respiration-signalling device, according to 
claim 11, wherein: 

said sensory-indication means comprises 
a speaker-amplifer. 

14. A respiration-signalling device, according to 
claim 13, further including 

a voltage amplifier interposed between 
said oscillator and said thermistor. 

15. A respiration-signalling device, comprising: 

a housing; 

a sensory component coupled to said 
housing, and electrically-operative, for signalling 
respiration; 

electrically-operative means, coupled to 
said component, and responsive to respiration for 
operating said component; and 

a source of electrical potential coupled to 
said component-operating means for effecting 
operation thereof; wherein 

said component-operating means is tem- 
perature-sensitive. 

16. A respiration-signalling device, comprising: 

a face mask; 

means for admitting breath into, and for 
discharging breath out of, said mask; 

first and second sensory components, 
coupled to said mask and electrically-operative, 
for signalling inspiration and expiration, respect- 
ively; 

first and second, temperature-sensitive 
means, coupled to said first and second compo- 
nents, respectively, and responsive to inspiration 
and expiration, respectively, for operating said 
first and second components; and 

a source of electrical potential coupled to 
both of said first and second component-operat- 
ing means for effecting operation thereof. 
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